Abstract: Crop productivity is a function of basic component traits. Grain yield in maize is determined by the product of the number of ears per hectare, the number of seeds per ear, and seed weight. Stover yield is a function of components including node number, internode length, stalk diameter, and leaf shape and number. We are using sequence-based expression and genotyping in structured populations, collections of diverse lines, and longterm selection populations to characterize genes and alleles underlying natural variation for productivity traits in maize used for food, feed, fiber, and raw materials such as for biofuel. As an example of the approaches that we are using, and as a basis to discusses synergies and challenges of various technologies, I will describe interpretations based on phenotypic and genetic analysis of seed size. Our analyses to date are consistent with 1) a significant pollinator effect on seed size, 2) an important role for the maternal plant in determining seed weight and synchronizing components of development, and 3) pleiotropic effects of some genes on overall plant and seed size.
Overview
• QTL characterization using structured populations and analysis of long-term selection 
